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PROBLEM TO BE SOLVED: To provide a method for manufacturing a semiconductor device 
by which a CSP of a wafer level package type having a small warpage after resin- sealing, 
excellent reliability and heat resistance with a good productivity can be easily manufactured. 
SOLUTION: The method for manufacturing the semiconductor device comprises a step of 
heating/pres s bonding a pol yamic acid film of a semi-cured state having a tensile elastic 
modulus after imide deriving of 2,000 MPa or less, a linear expansion coefficient of 200 ppm/° 
C or less and a glass transition temperature of 200°C or highpr np thP surface nf p waforuiko 
s emiconductor element having a passivation film and metal posts for electrodes of the 
element, a step of exposing the surfaces of the posts by heat treating the element formed with 
the polyamic acid film and polishing the surface of a polyimide sealing material as needed 
after the imide deriving is completed, a step of forming a metal bump on the exposed surface 
of the post, and a step of rear surface polishing and dicing the wafer in which the metal bump 
is formed. 
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A semiconductor device resistant to warping after sealing comprises a 
polyimide sealing layer having a-mnHnins of elasticity < 2000 MPa , 
linear thermal expansion coefficient <, 200 ppm/°C, glass 
transition temperature ^ 2 00 °C, and a thickness 10 - 3 00 um on 
a passivation film over a semiconductor element With" metal electrodes. £ 
method for fabricating the above device is also described, 
semiconductor device fabrication polyimide sealing passivation film 
Polyimides, uses 

RL: DEV (Device component use); TEM (Technical or engineered material 
use) ; USES (Uses) 

(di-Me polys iloxane - ; semiconductor device and semiconductor device 
fabrication by sealing passivation film with polyimide) 
Polysiloxanes , uses 

RL: DEV (Device component use) ; TEM (Technical or engineered material 
use) ; USES (Uses) 

(di-Me, polyimide-; semiconductor device and semiconductor device 

fabrication by sealing passivation film with polyimide) 
Passivation 
Sealing compositions 
Semiconductor devices 

(semiconductor device and semiconductor device fabrication by sealing 

passivation film with polyimide) 
Polyimides, uses 

RL: DEV (Device component use); TEM (Technical or engineered material 
use) ; USES (Uses) 

(semiconductor device and semiconductor device fabrication by sealing 

passivation film with polyimide) 
142468-17-5, 3 , 3 • , 4 , 4 ' -Benzophenone tetracarboxylic acid 
di anhydride -2, 2-bis (4- (4-aminophenoxy) phenyl) propane-1 , 3-bis (3- 
aminophenoxy) benzene-3 , 3 ' , 4 , 4 • -biphenyl tetracarboxylic acid dianhydride 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention protects the integrated-circuit section of a semiconductor device, 
and is excellent in the electrical installation stability of a semiconductor device and an external device, 
and relates to the semiconductor device which made high density assembly possible especially a chip 
scale package (CSP), and its manufacture approach. 
[0002] 

[Description of the Prior Art] After cutting conventionally the semiconductor integrated circuit 
equipment (IC) produced on the wafer for each chip as a manufacture method of CSP, installation of a 
bump electrode and the resin seal of IC surface protection were performed. On the other hand, the wafer 
level packaged air conditioning which carries out closure shaping collectively on wafer level is 
beginning to attract attention in recent years. 

[0003] CSP by this wafer level packaged air conditioning On the wafer-like semiconductor device front 
face in which the passivation film and the metal post for component electrodes of a semiconductor 
device were formed, usually, by compression shaping or transfer molding After forming an epoxy resin 
system sealing agent, a polyimide sealing agent front face is ground if needed. The process at which a 
metal post front face is exposed, the process which makes a metal bump form in the exposed metal post 
front face, and the wafer in which said metal bump was formed are manufactured by taking rear- face 
polish and the process which carries out dicing. 

[0004] However, although it originates in the difference of the coefficient of linear expansion of closure 
resin and a silicon wafer and curvature occurs after a resin seal, especially, with the wafer of a big 
diameter 8 inches or more, curvature becomes remarkable, an after process becomes difficult and the 
package manufactured by such approach poses a big problem on manufacture. 
[0005] 

[Problem(s) to be Solved by the Invention] The curvature of this invention of the package after a resin 
seal is small, and is to offer the semiconductor device by the wafer level packaged air conditioning 
which is moreover excellent in dependability, and its manufacture approach. 
[0006] 

[Means for Solving the Problem] That is, this invention is a semiconductor device with which a tension 
elastic module s is characterized by forming 200 ppm [ degree C ] /or less and glass transition 
temperature by 10-300-micrometer thickness with the polyimide resin 2000 or less MPas and whose 
coefficient of linear expansion are 200 degrees C or more as a sealing agent layer on the semiconductor 
device passivation film with which the metal electrode was formed. 

[0007] Moreover, polyimide resin is said semiconductor device characterized by being polyimide resin 
which has the configuration unit expressed with a general formula (1). 
[0008] 
[Formula 2] 
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(i) 



Among a formula, in Rl and R2, aliphatic series machine **** of bivalence expresses an aromatic series 
radical, the aliphatic series radical of tetravalence [8 / the aliphatic series radical of mono valence or an 
aromatic series radical, and / R7 and R8 16 1 R3, R4, R5, and / R ], or an aromatic series radical, R9 
expresses the aliphatic series or the aromatic series radical of bivalence with carbon numbers 1-4, k is 
the integer of 5-50 and m:n is 5-80:95-20. 

[0009] It is said semiconductor device with which R9 is preferably characterized by being diamino 
diphenyl ether residue or phenylenediamine residue in the configuration unit as which R7 and/or R8 are 
said semiconductor devices characterized by being biphenyl tetracarboxylic acid residue or pyromellitic 
acid residue preferably, and are expressed in a general formula (1) in the configuration unit expressed 
with a general formula (1). 

[0010] Furthermore, as for this invention, the passivation film and the metal post for component 
electrodes of a semiconductor device were formed. On the semiconductor device front face on a wafer, 
the tension elastic modulus after imide-izing 2000 or less MPas , Coefficient of linear expansion is 200 
ppm/degree C or less, and glass transition temperature is 200 degrees C or more. It heat-treats to the 
semiconductor device on the process which heats and sticks the polyamic acid film of a semi-hardening 
condition by pressure, and the wafer with which said polyamic acid film was stuck by pressure. The 
process at which said metal post front face is exposed after completing imide-ization, It is the 
manufacture approach of the semiconductor device characterized by consisting the process which makes 
a metal bump form in said exposed metal post front face, and the wafer in which said metal bump was 
formed of rear- face polish and a process which carries out dicing. 
[0011] 

[Embodiment of the Invention] Generally, since the polyimide film with a low coefficient of linear 
expansion with a high glass transition temperature was difficult to have and carry out the fabricating 
operation of the softening temperature since it has structure upright as a molecule frame, although it was 
excellent in dependability, using was difficult for it. On the other hand, this invention is using the film of 
the polyamic acid which is the precursor of polyimide with specific structure, workability can be given, 
after the formation of deer imide has a high glass transition temperature, coefficient of linear expansion 
is low as compared with conventional polyimide, dependability and thermal resistance are excellent, and 
it comes to complete this invention paying attention to moreover becoming flexible (an elastic modulus 
being low) polyimide. 

[0012] The polyamic acid used for this invention is usually obtained by making diamine and an acid 
anhydride react in a non-solvent or a solvent. As diamine, although diamino diphenyl ether and 
phenylenediamines are desirable, a diamino benzophenone, a benzidine, diamino diphenylmethane, 
diaminodiphenyl sulfone, etc. can be used. Moreover, as an acid anhydride, although pyromellitic acid 2 
anhydride and biphenyl tetracarboxylic dianhydride are desirable, benzophenone tetracarboxylic 
dianhydride, trimellitic anhydride, etc. can be used and said diamine and acid anhydride can be used, 
respectively, combining suitably one sort or two sorts or more. 

[0013] moreover, the siloxane compound expressed with a general formula (2) as one of the diamine 
components in order to make below into the fixed range the modulus of elasticity of the polyimide resin 
obtained from said polyamic acid in this invention - 5 - 80-mol% of a diamine component total amount 
- using together is more desirable. If fewer than five-mol% of a diamine component total amount, there 
is no effectiveness in generally reducing a modulus of elasticity, and the reduction effectiveness of 
package curvature can seldom expect, moreover - if 80-mol % is exceeded - coefficient of linear 
expansion - it may become large, about [ that the curvature reduction effectiveness becomes 
imperfection ] and glass transition temperature may also become low, and dependability may be spoiled 
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[0014] As a siloxane compound expressed with a general formula (2), alpha and omega-bis(3- 
aminopropyl) poly dimethylsiloxane (APPS) are desirable, and, specifically, the case where the values 
of k in a formula are 5-50 is especially desirable from the tension elastic modulus of the resin obtained, 
glass transition temperature, an adhesive property, and a heat-resistant point. These siloxane compounds 
can also use two or more kinds together as well as using one kind independently. Especially the thing for 
which the siloxane compound of k=8-30 is used has the greatly desirable effectiveness of reducing an 
elastic modulus without spoiling other properties, such as thermal resistance. 
[0015] 
[Formula 3] 



Among a formula, aliphatic series machine **** of bi valence expresses an aromatic series radical, R3, 
R4, R5, and R6 express the aliphatic series radical or aromatic series radical of mono valence with 
carbon numbers 1-4 in Rl and R2, and k is the integer of 5-50. 

[0016] However, the tension elastic modulus after imide-izing is 2000 or less MPas, and coefficient of 
linear expansion becomes in 200 ppm [ degree C ] /or less, and glass transition temperature becomes 200 
degrees C or more, and if it is in the combination which does not spoil film physical properties, it will 
not be limited to the combination of these monomers. 

[0017] Furthermore, to said polyamic acid, it is the range which does not spoil said film engine 
performance after imide-izing, and it is also possible to add various additives, such as a filler and other 
resin, simultaneously. Although it is necessary to choose the combination from which the tension elastic 
modulus after imide-izing is 2000 or less MPas, and coefficient of linear expansion becomes in 200 ppm 
[ degree C ] /or less, and glass transition tempe rature becomes 200 degrees C or more at this time, when 
using for a major-diameter wafer # inches or mol-e, degree C of coefficienfot linearexpansion is more 
desirable in 100 ppm /or less. Although based also on the elastic modulus of resin, or the thickness of a 
wafer, if coefficient of linear expansion generally exceeds degree C in 200 ppm /, it will become it is 
large and remarkable curling [ which is generated at the time of cooling after imide-izing ] the difference 
of an expansion coefficient with a wafer, and the alignment in an after process etc. will become difficult. 
Since the silicon wafer whose coefficient of linear expansion is generally about 3 ppm/degree C as 
adherend is used in many cases, it is still more desirable to become [ degree C ] in these about 3 ppm /. 
Although it cannot be probably by resin system which is generally expressed by the general formula (1), 
the one where coefficient of linear expansion is larger 0 ppm /than degree C is desirable. Moreover, 
although it is necessary to choose the combination from which the tension modulus of elasticity of resin 
is set to 2000 or less MPas, when using a major-diameter wafer 8 inches or more, 1000 or less MPas are 
more desirable. Although based also on the coefficient of linear expansion of resin, or the thickness of a 
wafer, if a tension elastic modulus generally exceeds 2000MPa(s), the residual stress generated between 
wafers is large, the curl generated at the time of cooling after lamination will become remarkable, and 
alignment etc. will become difficult at an after process, on the other hand, in order to maintain the 
dependability of a package, the glass transition temperature of resin is so desirable that it is high, but 
when solder thermal resistance etc. is taken into consideration, 200 degrees C or more are the glass 
transition temperature of 250 degrees C or more more desirably — it is desirable. 
[0018] Although the polyamic acid film which is used for this invention and with which the tension 
elastic modulus after imide-izing is 2000 or less MPas, and coefficient of linear expansion becomes in 
200 ppm [ degree C ] /or less, and glass transition temperature can become 200 degrees C or more is 
used with the gestalt generally formed on the mold releasing film, a mold releasing film may be 
exfoliated and used for it if needed. As a mold releasing film, plastic films, such as a polypropylene, 
polyester, and polyether ape phone, polyimide, and polyethylene, are mentioned. 
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[0019] It is well-known spreading means, such as a roll coater, a rotary coating machine, a knife coating 
machine, a doctor blade, and a flow coater, as the manufacture approach of a polyamic acid film with a 
mold releasing film, on a mold releasing film, after carrying out flow casting spreading, stoving of the 
polyamic acid solution can be carried out, and it can obtain by making the polyamic acid film of a semi- 
hardening condition form. Moreover, it is also possible by carrying out thermocompression bonding of 
the polyamic acid film planes if needed to make it rival and to consider as a polyamic acid film with 
thick thickness. 

[0020] In this invention, 80-200 degrees C and 5-30 minutes are suitable as conditions in which dry a 
polyamic acid solution and the polyamic acid film of a semi-hardening condition is made to form. When 
[ that temperature is lower than this ] time amount is short, in case heating sticking by pressure is carried 
out with a wafer, a fluidity is large, exudation is large and the variation in film thickness also becomes 
large. Moreover, when [ that temperature is higher than this ] time amount is long, in case it is heated 
and stuck by pressure with conductive foil, a fluidity is too small, adhesion with a wafer and the resin 
embedding nature to a metal post fall, and generating of a void increases. 

[0021] As the manufacture approach of the semiconductor device of this invention, first, after heating 
and sticking the polyamic acid film plane of a semi-hardening condition by pressure, a mold releasing 
film is exfoliated to the wafer with which the passivation film and the metal post for component 
electrodes of a semiconductor device were formed the whole mold releasing film in the polyamic acid 
film with a mold releasing film, and heating fully performs imide-ization to it. At this time, you may use 
in the condition of having exfoliated with the mold releasing film, by devising a cushion (sheet-like 
shock absorbing material). Moreover, it is also possible by piling up and sticking the polyamic acid film 
of several sheets to coincidence by pressure at this time to form the thick closure resin layer of thickness 
at once. 

[0022] the rate of imide-izing in the polyamic acid film condition of a semi-hardening condition - 10 - 
50% - it should wish - it is 20 - 40%. When the rate of imide-izing uses about [ that the remaining 
workability has the bad tuck nature of a film ], and a film, rolling round at less than 10%, it becomes 
difficult to paste a mold releasing film tooth back after rolling up, and to isolate a film one sheet at a 
time. A melting property worsens, and even if it doubles and carries out thermocompression bonding of 
the polyamic acid side, it stops moreover, fully unifying, if imide-ization is performed exceeding 50%. 
[0023] The thickness of the polyimide resin used as a closure layer has the object which protects a 
semiconductor device and secures the dependability as a package to desirable 10 micrometers or more. It 
leads [ also spoil about / that curvature becomes remarkable in case of the thickness exceeding 300 
micrometers although excelled in dependability or air bubbles are generated at the time of imide-izing /, 
and productivity, and / to a cost rise ] on the other hand, and is not desirable. 

[0024] As conditions which heat and stick polyamic acid films, and a polyamic acid film and a wafer by 
pressure In the case of a press format, in the case of a roll type laminator, for 70-200 degrees C, 0.5- 
9.8MPa, and 5 to 30 minutes 70-200-degree-C, 1 - 500 kg/cm, and 0.1 -50m conditions for /are suitable, 
and it has [ generating of volatile matter ] carrying out at the temperature which is not not much high 
and is more desirable than the drying temperature of a polyamic acid film especially as temperature. If 
the ambient atmosphere made to rival at this time is a vacuum, since generating of a void is mitigable, it 
is more desirable. 

[0025] Although the conditions of the formation of heating imide change with the presentation of resin, 
and thickness, generally they are heated to the temperature more than the glass transition temperature 
(Tg) of resin, in order to make it foaming of a resin layer not take place - the need - responding - low - 
- warm — ** — it is desirable to raise temperature and to heat-treat it gradually. It is desirable for the 
solvent volatilization in a resin solution and the condensation water volatilization accompanying imide- 
izing to take place simultaneously at this time, and to fix a wafer by a certain approach by the volumetric 
shrinkage of a resin layer, if needed, since a wafer may be deformed or damaged. Moreover, in order to 
prevent oxidation of a metal post or a wafer, heat-treating in an inactive ambient atmosphere is 
desirable. 

[0026] Subsequently, although a polyimide closure resin front face is ground if needed and a metal post 
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front face is exposed after imide-izing when the metal post front face is covered with the residual of a 
resin coat, the approach of polish can also use dry processes, such as plasma besides mechanical polish, 
and laser. Next, after forming metal bumps, such as a solder ball, in the exposed metal post front face, 
rear-face polish of a wafer is given and dicing is carried out to the shape of a chip. 
[0027] In addition, the tension modulus of elasticity of a polyimide film was measured according to the 
approach of ASTM-D882 about the film obtained by carrying out etching clearance of the copper foil, 
after forming a film on a copper foil glossy surface. Moreover, about glass transition temperature and 
coefficient of linear expansion (the range of 50-100 degrees C), it measured with 5-degree-C 
programming rate for /using the apparatus for thermomechanical analysis made from the SEIKO 
electronic industry (TMA/SS 120C) using the above-mentioned film. 
[0028] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited at all by this. 

[0029] rSynt hgtic example 1) In the four-lot flask equipped with desiccation nitrogen gas installation 
tubing, the condensator, the thermometer, and the agitator Put in only the amount from which the solid 
content rate in [ all ] a brewing raw material becomes 20% of the weight about the partially aromatic 
solvent of 80 % of the weight of anhydrous N-methyl-2-pyrrolidones, and 20 % of the weight of toluene, 
and nitrogen gas, stirring the inside of a sink system 0.7 mols of 4 and 4'-diamino diphenyl ether, alpha, 
and 0.3 mols (it sets to APPS and a general formula (2), and the average of k is 20) of omega-bis(3- 
aminopropyl) poly dimethyl disiloxane are supplied, and it stirs until it becomes homogeneity. Keeping 
a system at 20 degrees C, after dissolving in homogeneity, it added gradually, 4 and 1 .0 mols (BPDA) of 
4 f -biphenyl tetracarboxylic dianhydride it for 15 minutes with the shape of powder, churning was 
continued after that for 8 hours, and the polyamic acid solution A was obtained. [ 3, 3', and ] The flask 
was kept at 20 degrees C in the meantime. 

[0030] After having applied directly using this polyamic acid solution A so that the thickness after 
imide-izing might be set to 25 micrometers on a copper foil glossy surface, carrying out at 200 degrees 
C by 100 degrees C and carrying out [ for 30 minutes ] stoving at 300 degrees C by 250 degrees C for 30 
minutes for 30 minutes for 30 minutes, it removed by carrying out overall etching of the copper foil, and 
the polyimide film was obtained. When the physical properties of the obtained film were measured, the 
tens ion elastic modulus was [ 140 ppm / degree C / /and the glass transition temperature o f 720MPa(s) 
and coefficient of linear expansion 1 216 degrees C . — — ^ 

[003 1] (Synthetic example 2) In the four-lot flask equipped with desiccation nitrogen gas installation 
tubing, the condensator, the thermometer, and the agitator Put in only the amount from which the solid 
content rate in [ all ] a brewing raw material becomes 20% of the weight about the partially aromatic 
solvent of 80 % of the weight of anhydrous N-methyl-2-pyrrolidones, and 20 % of the weight of toluene, 
and nitrogen gas, stirring the inside of a sink system 0.6 mols of p-phenylene diamines, alpha, and 0.4 
mols (it sets to APPS and a general formula (2), and the average of k is 20) of omega-bis(3- 
aminopropyl) poly dimethyl disiloxane are supplied, and it stirs until it becomes homogeneity. Keeping 
a system at 20 degrees C, after dissolving in homogeneity, it added gradually, having poured 
[ pyromellitic acid 2 / 1.0-mol ] it for 15 minutes with the shape of powder (PMDA), churning was 
continued after that for 8 hours, and the polyamic acid solution B was obtained. The flask was kept at 20 
degrees C in the meantime. 

[0032] After having applied directly using this polyamic acid solution B so that the thickness after 
imide-izing might be set to 25 micrometers on a copper foil glossy surface, carrying out at 200 degrees 
C by 100 degrees C and carrying out [ for 30 minutes ] stoving at 300 degrees C by 250 degrees C for 30 
minutes for 30 minutes for 30 minutes, it removed by carrying out overall etching of the copper foil, and 
the polyimide film was obtained. When the physical properties of the obtained film were measured, the 
tension elastic modulus was [ 160 ppm / degree C / /and the glass transition temperature of 680MPa(s) 
and coefficient of linear expansion ] 208 degrees C. 

[0033] (Synthetic example 3) In the four-lot flask equipped with desiccation nitrogen gas installation 
tubing, the condensator, the thermometer, and the agitator Put in only the amount from which the solid 
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content rate in [ all ] a brewing raw material becomes 20% of the weight about the partially aromatic 
solvent of 80 % of the weight of anhydrous N-methyl-2-pyrrolidones, and 20 % of the weight of toluene, 
and nitrogen gas, stirring the inside of a sink system 0.50 mols (APB) of 0.50 mol [ of 2 and 2-bis(4-(4- 
amino phenoxy) phenyl) propanes ] (BAPP), 1, and 3-bis(3-amino phenoxy) benzene are thrown in, and 
it stirs until it becomes homogeneity. Keeping a system at 20 degrees C, after dissolving in 
homogeneity, it added gradually, having 0.7 mol [ of - biphenyl tetracarboxylic dianhydride ] (BPDA), 
3, 3', and 4 and 4 '4, 4'-benzophenone poured [ 3, 3 f , and / 0.3-mol ] them for 15 minutes with the shape 
of powder (BTDA), and churning was continued after that for 8 hours. The flask was kept at 20 degrees 
C in the meantime. 

[0034] Then, nitrogen gas installation tubing and a condensator were removed, the flask was equipped 
with Dean Stark tubing which filled toluene, it replaced with the oil bath, the system was heated at 175 
degrees C, and the generated water was removed out of the system. When it heats for 6 hours, 
generating of the water from a system is no longer accepted. The polyimide solution C was obtained by 
cooling a system. It was operated like the synthetic example 1 using this polyimide solution B, and the 
polyimide film was obtained. When the tension elastic modulus of the obtained film was measured, 60 
ppm [ degree C ] /and the glass transition temperature of 3400MPa and coefficient of linear expansion 
were 220 degrees C. 

[0035] (Example 1) On the commercial mold releasing film (YUPI REXX 75S: Ube Industries, Ltd. 
make), by the roll coater, this polyamic acid solution A was applied so that the thickness after imide- 
izing might be set to 25 micrometers, by 200 degrees C, it performed at 250 degrees C for 15 minutes 
for 15 minutes, 150 degrees C performed [110 degrees C ] desiccation at 300 degrees C for 15 minutes 
for 15 minutes for 15 minutes, and the thermoplastic polyimide film which the mold releasing film 
attached was obtained. Superposition and the vacuum press were used for the 8 inch silicon wafer with 
which the passivation film and the metal post for component electrodes of a semiconductor device were 
formed for the thermoplastic polyimide film side, and 350 degrees C, 2.0MPa, and 15-minute heating 
and sticking by pressure were performed under reduced pressure. After cooling to a room temperature, 
when the mold releasing film was removed, the wafer was put on the smooth side and the difference of 
the height of the highest point and the minimum point was measured, it is 20 micrometers and a wafer 
with a sealing agent with little curl, and the backward activity described below was able to be done duly. 
That is, after forming a solder ball in the metal post front face which ground the polyimide closure resin 
front face mechanically, was made to expose a metal post front face, and was exposed, rear-face polish 
of a wafer was given and the CSP type semiconductor device was obtained by carrying out dicing to the 
shape of a chip. 

[0036] (Example 2) On the commercial mold releasing film (YUPI REXX 75S), by the roll coater, 
Solution A was applied so that the thickness after imide-izing might be set to 40 micrometers, by 200 
degrees C, it performed at 250 degrees C for 15 minutes for 15 minutes, 150 degrees C performed [110 
degrees C ] desiccation at 300 degrees C for 30 minutes for 15 minutes for 15 minutes, and the 
thermoplastic polyimide film which the mold releasing film attached was obtained. After performing 
heating and sticking by pressure by part for 400-degree-C, 100 kg/cm, and 0.5m/and considering as a 
thermoplastic polyimide laminated film using a superposition and roll-type laminator so that 
thermoplastic polyimide film sides may face each other using the obtained thermoplasticity polyimide 
film with a mold releasing film, the mold releasing film of one side was exfoliated, and two 
thermoplastic polyimide films with which the mold releasing film stuck to one side were obtained. 
[0037] Next, 350 degrees C, 2.0MPa, and 30-minute heating and sticking by pressure were performed 
for two thermoplastic polyimide films which exfoliated from the mold releasing film to the 8 inch 
silicon wafer with which the passivation film and the metal post for component electrodes of a 
semiconductor device were formed under reduced pressure using superposition and the vacuum press. 
When the mold releasing film was removed, the wafer was put on the smooth side after cooling and the 
difference of the height of the highest point and the minimum point was measured, it is 50 micrometers 
and a wafer with a sealing agent with little curl, and the backward activity described below was able to 
be done duly. That is, after forming a solder ball in the metal post front face which ground the polyimide 
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closure resin front face mechanically, was made to expose a metal post front face, and was exposed, 
rear-face polish of a wafer was given and the CSP type semiconductor device was obtained by carrying 
out dicing to the shape of a chip. 

[0038] (Example 3) On the commercial mold releasing film (YUPI REXX 75S: Ube Industries, Ltd. 
make), by the roll coater, this polyamic acid solution B was applied so that the thickness after imide- 
izing might be set to 25 micrometers, by 200 degrees C, it performed at 250 degrees C for 1 5 minutes 
for 15 minutes, 150 degrees C performed [110 degrees C ] desiccation at 300 degrees C for 15 minutes 
for 15 minutes for 15 minutes, and the thermoplastic polyimide film which the mold releasing film 
attached was obtained. Superposition and the vacuum press were used for the 8 inch silicon wafer with 
which the passivation film and the metal post for component electrodes of a semiconductor device were 
formed for the thermoplastic polyimide film side, and 350 degrees C, 2.0MPa, and 15-minute heating 
and sticking by pressure were performed under reduced pressure. After cooling to a room temperature, 
when the mold releasing film was removed, the wafer was put on the smooth side and the difference of 
the height of the highest point and the minimum point was measured, it is 30 micrometers and a wafer 
with a sealing agent with little curl, and the backward activity described below was able to be done duly. 
That is, after forming a solder ball in the metal post front face which ground the polyimide closure resin 
front face mechanically, was made to expose a metal post front face, and was exposed, rear-face polish 
of a wafer was given and the CSP type semiconductor device was obtained by carrying out dicing to the 
shape of a chip. 

[0039] (Example 1 of a comparison) The thermoplastic polyimide film which 40-micrometer mold 
releasing film attached using the same resin and same approach as an example 2 was obtained. In order 
to make 25 things which exfoliated the mold releasing film of the obtained thermoplasticity polyimide 
film with a mold releasing film rival the 8 inch silicon wafer with which the passivation film and the 
metal post for component electrodes of a semiconductor device were formed by [ as setting the thickness 
sum total to 1000 micrometers in piles ], the vacuum press was used and 350 degrees C, 2.0MPa, and 
30-minute heating and sticking by pressure were performed under reduced pressure. When the wafer 
was put on the smooth side after cooling, the difference of the height of the highest point and the 
minimum point was measured, it was 380 micrometers and a wafer with a sealing agent with big curl 
and a backward activity was done, trouble was not able to be caused to alignment etc. and an activity 
was not able to be done. 

[0040] (Example 2 of a comparison) On the commercial mold releasing film (YUPI REXX 75 S), by the 
roll coater, the polyimide solution C was applied so that the thickness after desiccation might be set to 
25 micrometers, by 1 10 degrees C, it performed at 200 degrees C for 15 minutes for 15 minutes, 150 
degrees C performed desiccation at 250 degrees C for 15 minutes for 15 minutes, and the thermoplastic 
polyimide film which the mold releasing film attached was obtained. Superposition and the vacuum 
press were used for the 8 inch silicon wafer with which the passivation film and the metal post for 
component electrodes of a semiconductor device were formed for the polyimide film side, and 280 
degrees C, 3.9MPa, and 30-minute heating and sticking by pressure were performed under reduced 
pressure. Then, when the mold releasing film was removed, the wafer was put on the smooth side and 
the difference of the height of the highest point and the minimum point was measured, when it was 480 
micrometers and a wafer with a sealing agent with big curl and a backward activity was done, trouble 
was not able to be caused to alignment etc., and an activity was not able to be done. 
[0041] 

[Effect of the Invention] It is the manufacture approach of a semiconductor device of the curvature of 
this invention after a resin seal having been small by using the thermoplastic polyimide film which an 
elastic modulus can process low and easily, could manufacture easily the wafer level CSP which was 
moreover excellent in dependability with sufficient productivity, and having excelled in the industrial 
target. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device to which a tension elastic modulus is characterized by being 
formed by 10-300-micrometer thickness as a sealing agent layer on the semiconductor device 
passivation film with which the metal electrode was formed with the polyimide resin 200 ppm [ degree 
C ] /or less and whose glass transition temperature 2000 or less MPas and coefficient of linear expansion 
are 200 degrees C or more. 

[Claim 2] The semiconductor device according to claim 1 with which a tension elastic modulus is 
characterized by being polyimide resin with which 2000 or less MPas and coefficient of linear 
expansion have the configuration unit as which the polyimide resin 200 ppm [ degree C ] /or less and 
whose glass transition temperature are 200 degrees C or more is expressed in a general formula (1). 
[Formula 1] 




In the aliphatic series radical of bivalence or an aromatic series radical, and R3, R4, R5 and R6, Rl and 
R2 express the aliphatic series radical of monovalence or an aromatic series radical, the aliphatic series 
radical of tetravalence [8 / R7 and / R ], or an aromatic series radical with carbon numbers 1-4 among a 
formula, R9 expresses the aliphatic series or the aromatic series radical of bivalence, k is the integer of 
5-50 and m:n is 5-80:95-20. 

[Claim 3] The semiconductor device according to claim 2 with which R7 and/or R8 are characterized by 
being biphenyl tetracarboxylic acid residue in the configuration unit expressed with a general formula 

0). 

[Claim 4] The semiconductor device according to claim 2 with which R7 and/or R8 are characterized by 
being pyromellitic acid residue in the configuration unit expressed with a general formula (1). 
[Claim 5] The semiconductor device according to claim 2 to 4 with which R9 is characterized by being 
diamino diphenyl ether residue in the configuration unit expressed with a general formula (1). 
[Claim 6] The semiconductor device according to claim 2 to 4 with which R9 is characterized by being 
phenylenediamine residue in the configuration unit expressed with a general formula (1). 
[Claim 7] The passivation film and the metal post for component electrodes of a semiconductor device 
were formed. On the semiconductor device front face on a wafer, the tension elastic modulus after 
imide-izing 2000 or less MPas, Coefficient of linear expansion is 200 ppm/degree C or less, and glass 
transition temperature is 200 degrees C or more. It heat-treats to the semiconductor device on the 
process which heats and sticks the polyamic acid film of a semi-hardening condition by pressure, and 
the wafer with which said polyamic acid film was stuck by pressure. The manufacture approach of the 
semiconductor device characterized by consisting the process at which said metal post front face is 
exposed, the process which makes a metal bump form in said exposed metal post front face, and the 
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wafer in which said metal bump was formed of rear-face polish and a process which carries out dicing 
after completing imide-ization. 



[Translation done.] 
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tt^ti 5mtpvtx&«izmoiU *<n>&s*%m 

[0032] dOtfUTS-y^eigiffiBtrJBvvc. 
20 «a0tJit=-f $Fftft«S^#2 5;umfc5rSJ:3fc:i: 
&&«U 100TTC304K 2 0 0 , CC3 04h 2 5 
0TCT3 04K 3 0 0 < CT3 0^MfeiaSL7t^ ffl?S 

i*3l5»93WWtt6 8 0MPa. SP56«IS«160 
pp*/°C, ^xS£^iag<i2 0 8tt*ot. 

[0033] (^j£fif< 3 ) mmm^mx^. 

-^^-2-tro'j Ky8 0Sfi%tF;wxy2 0* 

a«sny^». 2.2-trx (4- (4-rsy7xy4f 
7i^;H yat^y (bapp) o. 5 0t;K iJ 
«ktfi,3-t*x (3-rsy7xydf^) -^ynfy 

( APB) 0.5 0^S:SAL. 
S-tfS. *^-tJ§»fL^ ^5:2 0X:fctft*>^*<<i>. 
3 . 3 ' . 4 . 4 ' - h yijfrXyfSZJlkim 

(BPDA) 0.7t;K tStt/3,3'.4,4'-KyV 
7x7>'fh7*/l'*>inS*i (BTDA) 0.3 

40 l 5^*>ttT^^(c^!nit. 

[0 034] ^*^x»AWt^»SS^L. 
^*L. jft^tfti-T^l 7 5-cfcJniiU 

fflUT^JS^l fc^at:S#LT^y ^ S F7 ^^AS- 
50 ^^7>f;PA^I360»tt^a^L^t^ 



(6 

9 

3400MPa. £B5I8£Wi6 0pp«/X:. tfv 
XW&WX 2 2 Ort'ft ~>tz. 

[00351 (mmD-fimvmyit^ <x-e 

1/7?X7 5 S : ¥g&SS&ttg) ±fc. d'e^'J TS y 

Sjumtr^rSidt^U. noxrci54h 150 
trci54h 2ooxrei5fl\ 2 5 0xrci5fl\ 3 

0 OXTC 1 SftSagSrfT&VK «S7 4 ;WA0>o^fc& 

4nAffi£Bfe£*rt*\ g£7Vx£ffivvC«ET-C3 
5 0X\ 2. OMPa, 1 -ESSfftr^fc. 

2 0^tit^-;UO^^v^±»ft#'7xy\-i: 

Xhmmtz^mX-tUtmtfLllztk. ^x/N-^SMSf 20 

[0 0 3 6] (SatW2)HiK<^ai7-c^A(jL-ir 

5 MfctferaHEAdU OumtzftZ X dCSffiU 110 
XTC1 54h 15 0XTC154K 20 0XTC154K 2 

sorTis*. 3 0 0trc3 0#ttlt&fT&t\ £33 

7 -f^AOOV^nraKsKU>f $ K7 <f *A*1tfc. 
*#*>ilfc{8S7 -f Jk&ft&MM£#y 4 5 H7 < Jk&, 

* 2tuHivt . »nmtt^»j ^ § y? 4 frj»wm±tm 30 

WC. 400X\ lOOkg/cm. 0.5m/#Tin 

Lfc&fc. fr»9ji£7-r/PA£KIStU frMfc:8tM7 
4 *AOf*Vtfc»»Wtt«Ky -f 5 H7 4 ;PA£#fc . 
[0037] nvisl-zsaym&XVimtm 

y 3 y^xj^-izm^y 4 juj*&t>M& Lt&m&n 

5 K7 4 Jkk 2fci £flfc£*rti\ H^TlsXZm 
WC«ETT3 5 0X\ 2. OMPa. 3 0ftffl&-ff 40 
«£fr&-?fc. #2»&. Sffi7^A£§iJL'7X/\-£ 

5 0^«fc#-;l^fr^it»ft#'>x'N 

KBf&LT. ***#XMRBMft[tfHL «HLfc* 
**#*h«^#->l'tt»ftLfct*, ^x/n-o 

C S P *4 7-?>¥sSflc§SB£il*:. 
[0 0 38] (gBtM3) ftmmi7 4>l>A (JL-lf 50 



^2002-280494 
1 0 

W7*7 5S ±fc. £a#»7$y 

5/xmfc&£J:dfc£*jU 1 1 0XTC1 54h 150 
TrC154h 2 0 0XTC154h 2 5 0XX154K 3 
OOXTl StfSaK^fr&VK J|£7 4/kk*>oirXfcK 
■JHtt#y -f 5 H7 * rt-A£f§fc . y<c >y S^-v- g yjg 

t> xvtmttmwm^wm* 9 mux ywms&ix 

tz. 8 A y +is U 3 V^N-CfPm&K y -f 5 H 7 
-r;l-Affi£«fc£*>l2\ ^7-V^*ffl^T«EETC3 
501C. 2. OMPa. 1 5«*SR • ffi»*ff=flrofc. 
Igfitc^aJL^ MM7^;PA5r|iJL'>x^-^^ 

mizw^x. mm^tmt&&0)m2cr>mzm'?izt 
tfv^fz. s HSfjh«teiaB»flmn(=«if 

«&*fiL. ^-/7«t^yy^-rSii:tcJ:')CSP 
^7-<D^tt§£g£if*:. 

[0039] (ifc«^l)IISfi0!2i:^a^l»liteJ:y 
*ft^ffl^T4 0/tm«ia7 4 A>J><?tt^izm'*!W&X 
'J >f 5 H7 4 tW>ZWz. #«tfcS@57 ^ ;PAf+#f» 
siW&XV A $ K7 ;lAtf). SM7 >f J iOJS Liz 
k<D£2 5ft«fcT. W^^h&UOOO//Bt^&i 

mmnxfnsXxhtf&f&ZtiJz. s^yfy'jn^ 
TT. 3 5 OX:. 2. OMPa. 3 0^Mfe E*Srff 
tftfttfe^<0^$<OH^a!o3ti:C:^. 3 8 0A£«i:^ 

&Z\tWZtt)^tz. 

[0040] Ut!m2) rU!RcO{j^7-f^A (x-t 
l^7^7 5 S) ±(C. tf'.M 5 KJB»Cto-*3- 
^-T. taS^aWiL* { 2 5Annfe:^J:3tcSl^t. 

110*CT15#\ 150"CT15^ 200t:T15 
^.2 5 ox:-Cl 5ftWx*ff%\\ mmy 4)VJ*oyr> 
^izm*m&X0A 5 Yy 4 >VJ±*mtz. /Wy^-y 

a vMfc J; iftmwm^m^-wmmx ?>vxx vim 

^tvfzSA>^)^>^XJ\-\Z. XV 4 $F7 4 
8 OX:. 3. 9MPa. 3 0^lD» - &MZfi%:-oti. 

zffM. tmy 4 L*>^-*¥mmizw.u 
mm^tmm&nmzwgzm^tztzz. a 

8 0xtifc*-^^#^±»#^«7X»\-i:^oT 

£9. immtmi&zim^bimtzmztizL. 
imtmhzkvxzzfritz. 

[0041 ] 
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F?-2>(##) 4J043 PA04 QB26 QB31 RA34 SA06 



SA67 TA14 TA22 UA121 
UA131 UA132 UA142 UA342 
UA432 UB122 UB351 VA012 
WA07 WA09 ZA41 ZB02 
4M109 AA01 BA07 CA22 EA08 EC04 
EC05 

5F044 QQ04 RR17 RR19 

5F061 AA01 BA07 CA22 CB02 CB13 
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